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1. Introduction

In RAN #67, a new work item on LTE advanced inter-band carrier aggregation of band 1, band 3, band 5 and band 40 had been approved [1]. Bandwidth combination set, Harmonic/IMD issues and fallback modes from 4DL CA to 3DL CA combination of band 3, band 5 and band 40 are covered with this WID. In this contribution, a relevant text proposal for Rel-13 3DL TR36.853-13 was provided.
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[1]   RP-150434 “LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 1, Band 3, Band 5 and Band 40”, SK Telecom, 3GPP RAN #67
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7 
Single UL: Specific Band Combination Part for 4DL Fallback Modes

7.X
Band 3, Band 5 and Band 40
7.X.1 
Operating bands for CA
Table 7.X.1-1: 3DL Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_3-5-40
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


7.X.2
Channel bandwidths per operating band for CA
Table 7.X.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-5A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode.

7.X.3
Harmonics and IMD study

The 3rd order IMD products caused in the BS by transmitting of Band 3, Band 5 and Band 40 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 7.X.3-1 below:
Table 7.X.3-1: Band 3, Band 5 and Band 40 DL 3rd order IMD products5
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	869
	894
	1805
	1880
	2300
	2400

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	274
	474

	
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1289
	1489

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	3211
	3411

	
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	4974
	5174


It can be seen from Table 7.X.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations(already analyzed in CA_3-5, CA_3-40, and CA_5-40), the 3rd order IMD products supporting 3DL CA of Band (3 + 5 + 40) may fall into the BS receive band of Bands 11, 21, 22, 31 and 42. However, Bands 11, 21, 22, 31 and 42 are not intended for use in the same geographical area as Bands 3, 5 and 40. Hence we can conclude that there is no issue on DL 3rd order IMD interference.
7.X.4
ΔTIB,c and ΔRIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 7.X.4-1 and 7.X.4-2 respectively.
Table 7.X.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-5A-40A
	3
	FFS

	
	5
	FFS

	
	40
	FFS


Table 7.X.4-2: ΔRIB,c for 3DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-5A-40A
	3
	FFS

	
	5
	FFS

	
	40
	FFS
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